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Indian Standard 

SPECIFICATiON FOR 

ARTIFICIAL DAYLIGHT FOR 

THE ASSESSMENT OF COLOUR 

PART 2 VIEWING CONDITIONS FOR GRAPHIC ARTS 

INDUSTRY 

0. FOREWORD 

0.1 This Indian Standard ( Part 2 ) was adopted by the Indian 
Standards Institution on 4 October 1985, after the draft finahzed by 
the Illuminating Engineering and Luminaires Sectional Committee had 
been approved by the Electrotechnical Division Council. 

0.2 The standard is divided into two parts. Part 1 specifies an illumi- 
nant of given chromaticity and spectral distribution with a correlated 
colour temperature of 6 500'^K5 which is suitable for colour matching 
and colour appraisal. Part 2 states the special viewing requirements of 
graphic arts industry where a greater red content is required in the 
spectrum of the illuminant and for which, accordingly, a correlated 
colour temperature of 5 000°K has been selected. 

0.3 Because metameric effects are unavoidable it is obviously desirable 
that lighting of the same spectral composition be used throughout the 
graphic arts industry for viewing both coloured originals and their 
reproductions. 

0.4 Illuminants with correlated colour temperatures from 7 400°K to 
3 000°K have been suggested as standards. In this standard, a form of 
daylight at a correlated colour temperature of 5 000°K has been selected, 
which conforms to the latest CIE Recpmmendations, and has a nominal 
chromaticity of 

X = 0*3457, J - 0-358 6. 

This correlated colour temperature has been chosen in preference 
to higher or lower values to give good discrimination at the red and 
blue ends of the spectrum and to minimize difficulties due to metameric 
effects ( see Appendix A ). 
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0.5 The level of illumination, and the geometry of lighting and viewing 
are specified, but no specification can be laid down for the light source 
itself, because 

a) light from the source may be modified by the apparatus, and 

b) required quality of lighting may be obtained from a mixture of 
the light from different sources. 

Conditions to be observed with respect to surround lighting are also 
laid down* 

0.6 It must be emphasized that specialized lighting knowledge is required 
to design practical installation; an Appendix is provided to assist 
manufacturers ( see Appendix B ). 

0.7 In preparing this standard assistance has been taken from BS 950 
( Part 2 )-1967 * Specification for artificial daylight for the assessment of 
colour, Part 2 Viewing conditons for graphic arts industry', issued by the 
British Standards Institution. 

0.8 For the purpose of deciding whether a particular requirement of this 
standard is complied wtth, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1.1 This standard ( Part 2 ) specifies the spectral distribution of the 
illumination and also the viewing conditions under which transparent, or 
reflecting originals, may be compared with their reproductions. 

1.2 The conditions should also be used for viewing originals, particularly 
transparencies, when selecting them for reproduction. 

2. ILLUMINANT 

2.1 The light falling on the viewing surface shall be of the composition 
specified in Table 1, subject to a tolerance of ± 15 percent; where two 
contiguous bands deviate in the same sense the mean deviation of the 
two bands shall not exceed 7*5 percent. 

2«2 Fluorescent brighteners as commonly occurring in white papers have 
negligible effect on colour reproduction. 

*RuIes for rounding off numerical values ( revised ). 
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TART.B 1 


SPECTRAL DISTRIBUTION ( VISIBLE LIGHT ) 

( Clause 2A ) 


Spbctrai, Band 


Wavelekgth Range 
nm 


Band Value for 

100 LttmenFlux 

( 5 000°K ) 

Im 


1 
2 
3 
4 
5 
6 




400-455 
455-510 
510-540 
540-590 
590-620 
620-760 


0-573 

9-6 
21-8 
44-2 
15-8 

8-01 



Note — It should be emphasized that these values refer to the spectral distribution 
at the viewing surfaces and not necessarily to that of the direct light from the lamp 
or lamps. 

2.3 When illuminating reflective originals or reproductions which 
fluoresce under ultra-violet light it will be necessary to provide for spectral 
bands UVI and UVII as specified in Table 2 subject to a tolerance of 
± 30 percent. 



TABLE 2 


SPECTRAL DISTRIBUTION 


( UV LIGHT ) 


Spectral Band 


Wavelength Range 


Band Value fob 
100 Lumen Flux 
( 5 000°K ) 




nm 


mW 


UVI 


300-340 


4-7 


UVII 


340-400 


22-4 



3. LEVELS OF ILLUMINATION AND LUMINANCE 

3.1 The average level of illumination for viewing by reflection shall be 
at 2 200 ± 470 lux and of such degree of uniformity that, if a uniform 
sheet of white paper of the maximum size of original or reproduction is 
placed in the viewing position, it shall appear uniformly illuminated. 

3.2 For viewing transparencies, the luminance of the viewing screen 
field shall be 1 400 ± 300 cd/m^. The luminance over this area shall 
appear uniform and this may be judged satisfactorily by viewing the 
illuminated area through a neutral density filter of density TO. 

3.3 Disturbing glare from light sources and reflecting surfaces shall be 
avoided. 
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4. SURROUND 

4.1 Any external lighting, including that from reflecting surfaces, shall 
not interfere with the nature and intensity of the viewing light so as to 
cause the limits specified for this by 2 and 3 to be exceeded, and 
it shall not interfere with the state of visual adaptation of the observer. 
Any uncovered areas of surface for viewing by reflection shall be 
mid-grey. 

5. CONDITIONS FOR TRANSPARENCIES 

5.1 The transparency shall be illuminated from behind by diffuse light 
and shall be surrounded by an illuminated area at least 50 mm in width 
on at least three sides. 

The surround shall appear to be evenly illuminated and the average 
level of illumination shall be not less than one half of the maximum 
level in the viewing screen field. 

5.2 When the transparencies, or transparency, being viewed occupy an 
area less than 70 mm X 70 mm, then the illuminated surround shall not 
be greater than four times the area of the transparencies or transparency 
being viewed. Any illuminated area in excess of this shall be covered 
with mid-grey opaque material. A transparency mounted with an 
opaque border may be viewed mounted if the whole occupies an area 
less than 70 mm x 70 mm. 

6. GEOMETRY OF LIGHTING AND VIEWING 

6.1 The light shall be so incident and the reflecting original, or 
reproduction, shall be viewed in such a manner that the effects of specular 
reflection are minimized. 

7. CONDITIONS FOR SIDE-BY-SIDE COMPARISON 

7.1 When a side-by-side comparison of a reproduction with a reflecting 
original is made they shall be viewed in light of the same spectral compo- 
sition and giving the same level of mean luminance. 

7.2 When a side-by-side comparison of a reproduction with a 
transparency original is made where the illumination for these two derives 
from separate light sources whose band values in a given band deviate in 
opposite directions then the mean deviation of this band in the two 
sources shall not exceed 7'5 percent ( 15 percent for UV light ) ( see Note ). 
The level of illumination on the reflection reproduction and the level of 
luminance of the viewing field for the transparency shall be as specified 
in 3.1 and 3.2 respectively except for the over-riding requirement that the 
ratio of the luminance of the viewing screen to that of a perfect diffuser 
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( white ) illuminated to the level of the reflection reproduction shall 
be 2*0 ±0*2: 1. 

Note ~~ These tolerances are mere likely to be achieved by ensuring that the light 
sources used for illuminating the transparency and the reflection print area of the 
same make, and prefeiably of similar age. 



APPENDIXA 

( Clause 0.4 ) 

SPECTRAL POWER DISTRIBUTION OF ARTIFICAL 
DAYLIGHT ( 5 OOO'K ) 

( Values derived from GIE Recommendations ) 

Wavelength Relative Power Wavelength Relative Power 
PER Unit Wave- per Unit Wave- 

length length 

nm nm 



SCO 


0-02 


550 


102-3 


310 


2-0 


560 


1000 


320 


7-8 


570 


97-7 


330 


14-8 


580 


98-9 


340 


17-9 


590 


93-5 


350 


21-0 


600 


97-7 


360 


23-9 


610 


99-3 


370 


26-9 


620 


99-0 


380 


24-5 • 


630 


95-7 


390 


298 


640 


98-8 


400 


49-3 


650 


95-7 


410 


56-5 


660 


98-2 


420 


60-0 


670 


103-0 


430 


57-8 


680 


991 


440 


74-8 


690 


87-4 


450 


87-2 


700 


91-6 


460 


906 


710 


929 


470 


91-4 


720 


76-8 


480 


95-2 


730 


86-6 


490 


920 


740 


92-6 


500 


95-7 


750 


78-2 


510 


96-6 


760 


57-7 


520 


971 


770 


829 


530 


1021 


780 


78-3 


540 


100-8 
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APPENDIX B 

{ Clause 0.6 ) 

DESIGN OF PRACTICAL INSTALLATIONS 

B-1. LIGHTING 

B-1.1 Lighting meeting the requirements of 2 may (with the 
exception of the ultra-violet bands ) be achieved in practice by mixing 
the light from tungsten filament iamps operating at a colour temperature 
of 2 400''K with that from fluorescent tubes of the light blue type which 
have peak visible output at about 475 nra. The mixture must be in 
equal luminous proportions, for example, if an illumination band of 
2 200 lux is required then 1 100 lux must be provided by the tungsten 
filament lamps and 1 100 lux by the light blue fluorescent tubes. 

B-l*l«l As a guide, 240 V, 60 W tungsten filament vacuum rough 
service lamps have a colour temperature of approximately 2 400°K and a 
luminous efficiency of 8 Im/W; light blue fluorescent tubes have an effi- 
ciency of approximately 40 Im/W average through life. Hence assuming 
equal utilization of light output the ratio of power required by tungsten 
lamps to those required by fluorescent lamps is 5:1. 

B-L1.2 Precise figures cannot be given as these will depend on the 
design of the fittings. Alternatively, the required illumination may be 
achieved by using a lamp complying with the requirements of Part 1 of 
this standard together with a suitable filter to convert the output to the 
requirements of Table 1. 

B-2. DESIGN OF LUMINAIRES 

B-2.I General Considerations — It is important that each luminaires 
produces a correct mixture of light from the fluorescent tubes and 
tungsten filament lamps, and that all transmitting and reflecting compo- 
nents are neutral in colour. The two types of light source should be so 
arranged as to maintain light of unchanging spectral composition over 
the viewing plane. The light output of fluorescent tubes varies with the 
glass wall temperature. Consequently adequate ventilation should be 
provided and radiant heat from adjacent filament lamps must be mini- 
mized. Metallic sheeting, painted with a matt and neutral finish ( see 
IS : 2407-1963* }, or anodized aluminium sheeting may be used to lessen 
heat radiation between lamps whilst still maintaining a high light output 
from the luminaires. 

B-2.1.1 To adjust for evenness of illumination and correct spectral 
composition the light sources should be switched on independently and 
the level of illumination provided by the light blue fluorescent tubes 



♦Specification for photometric integrators gives details of suitable paints. 

8 
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made equal to that from the tungsten filament lamps. In making the 
measurement it should be noted that iUumination meters usually require 
correction to match their spectral response to that of the normal human 
eye. 

BS. RELATIVE ARRANGEMENT OF LUMINAIRES FOR 
VIEWING BY REFLECTION 

B-3.1 Specular reflection of the light source in the direction of the 
observer should be minimized in order to reduce the effects of 

a) impaging of the light source, 

b) discomfort glare, and 

c) desaturation of colours. 

B-3.1.1 Difficuhies arising from (a) and*(b) are obvious in the case of 
glossy originals or reproductions. However, even with semi-matt 
materials the specular reflection, which occurs at the top surface is nor- 
mally uncoloured and consequently adds wJiite light to any reflected 
colour, so desaturating it; a misleading eff'ect which is not always noticed. 
Problems of matchingr are particularly difficult when the original and 
reproduction have different surface textures. 

B-3.1. 2 Lighting from above involves elaborate optical design of the 
luminaires if the viewing surface is to be evenly illuminated and viewed 
normally. Tilting the viewing surface only services to increase the 
effects of specular reflection. 

B-3.1. 3 Most of the difficulties of the overhead arrangement can be 
overcome by placing the luminaries vertically at either side of an almost 
vertical viewing surface, 

^-3.1.4 Apparatus to meet the requirements of this Indian Standard 
requires careful design. One way is to use simple reflectors pivotable 
about their vertical axes and suspended from horizontal radius arms 
attached to a wall behind the viewing surface. To avoid the introduc- 
tion of objectionable specular reflection, a stop should be provided to 
prevent the fittings from being swung too far forward. 

B-4. ARRANGEMENT OF LUMINAIRES FOR TRANSPARENCY 
VIEWING 

B-4.1 The light sources required being the transparency should be 
housed in wefl-ventilated container. It should be of sufficient size to 
ensure adequate mixing of the light from the sources when hght blue 
fluorescent tubes and tungsten filament lamps are used. The internal 
surfaces of the container should have neutral reflecting characteristics. 

9 



INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 

Base Unit* 



QUANTITY 


Ukit 


Symbol 




Length 


metre 


m 




Mass 


kilogram 


kg 




Time 


second 


s 




Electric current 


ampere 


A 




Thermodynamic 


kelvin 


K 




temperature 








Luminous intensity 


candeia 


cd 




Amount of substance 


mole 


mol 




Sapplexnentary Units 








QaANTITY 


Unit 


Symbol 




Plane angle 


radian 


rad 




Solid angle 


steradian 


sr 




Derived Units 








QjCJA^NTITY 


Unit 


Symboi, 


Definition 


Force 


newton 


N 


1 N - 1 kg.m/s» 


Energy 


joule 


J 


1 J - 1 N.m 


Power 


watt 


W 


1 W-= IJ/s 


Flux 


weber 


Wb 


1 Wb :- 1 V.S 


Flux density 


tesla 


T 


1 T = 1 Wb/m» 


Frequency 


hertz 


Hz 


1 Hz = 1 c/s (s-») 


Electric conductance 


Siemens 


S 


1 S = 1 A/V 


Electromotive force 


volt 


V 


1 V = 1 W/A 


Pressure, stress 


pascal 


Pa 


1 Pa - 1 N/m« 



